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MODEL DEVICE, AND RELATED METHODS AND PROGRAMS 



CROSS-REFERENCE TO RE LA TED APPLICA TIONS 
5 This application is a United States national sta ge of PCT International AQplication 

No. PCT/IP03/1 2669. and is based upon and claims the benefit of priority from lapanese 
Patent Application No. 2002-292873. filed on October 4. 2002. the entire contents of 
which are incorporated herei n by reference. 

10 TECHNICAL FIELD 

BACKGROUND OF THE INVENTION 
J. Field of the Invention 
The present invention relates to an inspiration model device for simulating 
human conception and a related method and program. 
1 5 The invention also relates to a spontaneous emotion model device that is the 

main part of the above inspiration model device, and a related method and program. 

In particular, the invention relates to a technique that is applied to the following 
product fields etc.: 

(1) Question and answer systems that use a computer or a robot and are 
20 improved in naturalness. 

(2) Idea search systems capable of reflecting sensibility as humans possess. 

(3) Experimental models of a human psychological state. 

(4) Came systems capable of expressing emotions and motions in a more 
human-like manner. 

25 (5) Agent systems. 

(6) Information search methods capable of retrieving an appropriate answer at 
high speed from an information source having an enormous amount of information 
utilizing conception (what is called intuition) by a spontaneous emotion. 
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BACKGROUND ART 
2. Descrip tion of the Related Art 
One conventional technique relating to the invention is "Emotion Generation 
Device and Emotion Generation Method" that is disclosed in Patent document 1 Gapanese 
5 Unexamined Patent Application Publication No. 1 1-265239). The emotion representing 
the internal state of a human, for example, varies in a variety of manners depending on 
the situation. Patent document 1 discloses a technique for realizing generation of an 
emotion in an unpredictable situation. More specifically, an emotion of a device itself is 
generated by evaluating a situation in the light of a predictable situation. Further, 
10 emotions that occurred actually in the past and associated situations are analyzed, 
whereby unpredictable incidental conditions specific to the respective situations and 
corresponding emotions are learned. If a newly input situation satisfies a learned 
incidental condition, the emotion corresponding to that incidental condition is output. 

The present inventor disclosed "Sensibility Generation Method, Sensibility 
1 5 Generation Device, and Software" in Patent document 2 (Japanese Unexamined Patent 
Application Publication No. 2002-215183). In this conventional technique, instinct 
parameters representing the degrees of comfort, danger, and achievement are generated 
as motivation information on the basis of input information such as emotion states of a 
dialog partner, and a fundamental emotion such as joy or anger is generated and 
20 controlled on the basis of the generated instinctive motivation information. In particular, 
this conventional technique succeeded in generating an emotion state that is closer to 
one human will have by allowing the control rules (tendency in terms of humans) of the 
generation and control of a fundamental emotion to reflect personalities such as reason 
and will. 

25 Incidentally, the human brain is considered a big parallel processing machine 

consisting of a very large number of neurons. As a result, a problem solution by the 
brain is recognized as a check-everything-basis information search process by parallel 
processing. 

However, realization of such a check-everything-basis information search 
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process by a computer or the like is associated with various problems; for example, an 
enormous search dictionary needs to be prepared and a very long search time is 
necessary. Further, a check-everything-basis information search merely finds, from a 
search range, an average solution that satisfies prescribed search conditions and cannot 
5 output an unexpected solution (brainstorm). 

The human brain has a rare ability of producing a brainstorm, which is of a 
different nature than the abilities of the check-everything-basis information search 
process. 

1 0 DISCLOSURESUMMAR Y OF THE INVENTION 

In making the present invention, the inventor tried to solve the problems of the 
above-described check-everything-basis information search process by paying attention 
to the brainstorm which is a psychological phenomenon. 

That is, an object of the invention is to realize an effective information search (in 
1 5 other words, a conception operation that is close to human conception) by adding a 
process that is similar to a brainstorm. 

Another object of the invention is to realize a spontaneous emotion model for 
realizing sensibility or an emotional fluctuation that is necessary for producing a 
brainstorm. 

20 The invention will be described below. 

[1] 

An inspiration model device according to the invention includes a spontaneous 
emotion unit, a knowledge database, and a conception unit. 

The spontaneous emotion unit prepares, as data, a plurality of emotion states in 
25 advance, which is obtained by modeling human emotions, and causes state transitions to 
occur repeatedly between the emotion states according to an operation process 
representing a stochastic model of the Schrodinger equation. As a result, the 
spontaneous emotion unit simulates creation of a human spontaneous emotion. 

The knowledge database simulates a human inspiration source, which is 
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influenced by sensibility, by classifying externally collected knowledge data depending 
on the degrees of correlation with the emotion states and accumulating the knowledge 
data. 

When receiving an external input, the conception unit combines the external 
5 input with an emotion state of the spontaneous emotion unit and searches the 
knowledge database for related knowledge data using, as a search key, the combination 
or a state of interference produced by the combination. As a result, the conception unit 
simulates human conception. 

The above inspiration model device will be described below. 

10 First, to model conception called a brainstorm, the present inventor conceived 

the following theory. The brainstorm is an uncertain psychological phenomenon that is 
difficult to control under surface consciousness. The uncertainty of the brainstorm is 
considered due to the fact that it is strongly influenced by sensibility and an emotional 
fluctuation as bases of a thought. 

15 In view of the above, in the invention, the spontaneous emotion unit was 

developed first to simulate an emotional fluctuation. To construct the spontaneous 
emotion unit, emotion states are set that are obtained by modeling human emotions. 
The respective emotion states can be recognized as a moving body that moves in a 
virtual coordinate space (hereinafter referred to as "emotion space") having fundamental 

20 emotions such as joy, anger, sorrow, and pleasantness. That is, the positions of emotion 
states in this coordinate space are considered emotion potentials (i.e., the degrees of 
joy, anger, sorrow, and pleasantness). The momentum of the emotion state in this 
coordinate space is considered the momentum of a variation of the human emotion. 

If a movement of the emotion state is considered a completely random 

2 5 movement, an inconsistent emotion variation will occur, which will not lead to a rational 
and consistent brainstorm. 

Conversely, if a movement of the emotion state is a movement according to the 
Newtonian mechanics, an emotion variation can be predicted completely and hence will 
not lead to a brainstorm having uncertainty. 
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In view of the above, to realize a proper level of uncertainty that is necessary for 
producing a brainstorm, the inventor paid attention to the Schrodinger equation. More 
specifically, plural quantized emotion states are assumed in advance and settings are 
made so that state transitions occur between those emotion states so as to satisfy 
5 probabilities of existence that are represented by the square of a wave function y of a 
Schrodinger equation. 

For example, a motion of the emotion state can be calculated by using a wave 
function, Fourier transform, matrix mechanics, path integrals, creation/annihilation 
operators, operators, differential equations, exchange relationships, or some other 
1 0 known operation process. 

Incidentally, the employment of a Schrodinger equation makes it possible to 
express the emotion state not only by utilizing its particle nature (i.e., the position and 
momentum in the emotion space) but also by utilizing its wave nature. The employment 
of a Schrodinger equation is favorable also in that the utilization of the wave nature of 

1 5 the emotion state enables a simulation of creation and annihilation of a human emotion, 

interference between emotions, resonance of emotions, and like phenomena. 

Then, the inventor developed the knowledge database as an inspiration source 
of a brainstorm. Usually, humans use, as an inspiration source, an accumulation of 
knowledge and experiences. However, it is not considered that a human has done a 
20 check-everything-basis search on the entire inspiration source when he or she has a 
brainstorm. This is because such a check-everything-basis search can produce only an 
average, natural answer and always requires an enormous thinking time. Both results 
are contradictory to a brainstorm. 

In view of the above, the inventor thought that a human restricts the inspiration 

2 5 source properly when he or she has a brainstorm. Restricting the inspiration source 

increases the probability that a non-average, unexpected answer is obtained from a 
restricted range. Further, since the inspiration source is restricted to a narrow range, the 
thinking time required for an information search can be made so short that it can be 
called an intuition. 
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The restrictive action of the intelligence that is based on knowledge and 
experiences is also important to the range restriction of the inspiration source. 
However, whereas the range restriction by the intelligence is effective in increasing the 
probability that an information search gives a correct answer and shortening the thinking 
5 time, it is insufficient to obtain an unexpected answer. In particular, the mere range 
restriction by the intelligence can never explain a brainstorm of an artist which can be 
called a revelation. 

In view of the above, the inventor paid attention to the fact that artists do 
creative activities attaching importance to sensibility and emotions, and thought that the 
1 0 inspiration range is restricted unconsciously by sensibility and emotions. 

To realize such a function, the knowledge database of the invention classifies 
externally collected knowledge data in such a manner that they are correlated with the 
degrees of correlation with the emotion states, and accumulates the knowledge data. 
Such classification and accumulation make it possible to simulate a human inspiration 

1 5 source that is influenced by sensibility and emotions. 

Further, the inventor developed the conception unit as a place where to produce 
a brainstorm. The conception unit acquires an emotion state from the spontaneous 
emotion unit. The conception unit is also given an external input (stimulus) as a trigger 
for a brainstorm. 

20 The conception unit combines the external input with an emotion state. The 

conception unit searches the knowledge database using the combination as a search key, 
whereby the search range is restricted by the emotion state. The restriction of the 
search range makes it possible to obtain an unexpected search result at high speed that 
conforms to the emotion state. 

2 5 The conception unit may generate a search key by taking into consideration a 

state of interference that is produced by a combination of the external input and the 
emotion state. This is an operation that the external input is modified by the emotion 
state and then a search key is newly generated. 

A simple example is as follows. An external input "rose" and an emotion state 
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"great joy" interfere with each other in such a direction as to strengthen each other. This 
state of interference modifies mere "rose" to a search key "red rose" which is more 
magnificent. (Specific modification rules can be determined by psychological 
experiments, for example. For example, emotion states of subjects are estimated by a 
5 Rorschach test and then the subjects are requested to fill out a questionnaire, that is, to 
answer how they construed external inputs in those emotion states.) 

This means a simulation of an activity that a human construes an external input 
(e.g., a story told by another person) in his or her own way depending on his or her 
sensibility and emotion. In this case, a search key that is compatible with human 

10 feelings can be generated that includes an original construction (in favorable terms) or a 
self-righteous construction (in unfavorable terms). Modifying a search key under 
influence of an emotion state makes it possible to perform, in a simulated manner, an 
operation that is even closer to a human brainstorm. 

As a further alternative, the conception unit may recognize, as a wave, an 

1 5 external input that is given continuously, determine a state of interference between the 
external input and an emotion state, and search the knowledge database using the state 
of interference as a search key. This corresponds to an operation that a search key is 
generated from a variation that is newly produced by interference or synchronization 
between the external input and the emotion state (in terms of humans, a rise and a fall 

20 of a mood, a beat of sensibility, or the like). In this case, a search result can be obtained 
that cannot be expected from the contents of the external input though they are 
identical in the sensibility level. 
[2] 

It is preferable that the conception unit of the invention includes a surface 
25 storage unit and a deep consciousness updating unit. 

The surface storage unit stores the combination of the external input and the 
emotion state for a predetermined period and forgets the combination after the 
predetermined period has elapsed. 

On the other hand, the deep consciousness updating unit simulates growth of 
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deep consciousness by increasing probabilities of state transitions to the emotion state 
of the spontaneous emotion unit when the external input or the state of interference 
corresponds to "encouragement" and decreasing the probabilities of state transitions 
when the external input or the state of interference corresponds to "suppression", when 
5 a frequency, with which combinations of an external input and an emotion state stored 
in the surface storage unit are occurred, becomes greater than or equal to a prescribed 
value. 

As described above, the spontaneous emotion unit of the invention simulates 
growth of deep consciousness (i.e., gives a tendency to the spontaneous emotion unit) 
10 by changing the state transition probabilities of the spontaneous emotion. Such growth 
makes it possible to realize a spontaneous emotion unit that is higher in individuality 
such as a moderate spontaneous emotion unit or an excitable spontaneous emotion unit. 

However, since this feature relates to the individuality of the spontaneous 
emotion unit, it is not preferable to easily cause its growth. Therefore, in the invention, 

1 5 growth is caused (i.e., the state transition probabilities are changed) only when the 

frequency of combinations of an external input and an emotion state has become greater 
than or equal to the prescribed value. 

The probabilities of state transitions to the emotion state are increased when the 
external input or the state of interference corresponds to "encouragement." Conversely, 
20 the probabilities of state transitions to the emotion state are decreased when the 
external input or the state of interference corresponds to "suppression." Directing 
growth in this manner makes it possible to promote growth in such a manner that it 
harmonizes with external inputs. 

As for the encouragement/suppression judgment, it is preferable that a teacher 

2 5 such as a system developer determines rules from the viewpoint of education of the 

spontaneous emotion unit. 

The above-described growth (i.e., giving of a tendency to the spontaneous 
emotion unit) makes it possible to perform, in a simulated manner, a conception 
operation that is* high in individuality and close to human conception. 
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[3] 

A spontaneous emotion model device according to the invention includes a 
spontaneous emotion unit, a surface storage unit, and a deep consciousness updating 
unit. 

5 The spontaneous emotion unit that prepares, as data, a plurality of emotion 

states in advance, which is obtained by modeling human emotions, and simulates 
creation of a human spontaneous emotion by causing state transitions to occur 
repeatedly between the emotion states according to an operation process representing a 
stochastic model of the Schrodinger equation. 

10 The surface storage unit captures, as an external input, a direct or indirect 

external reaction to an emotion state, and stores a combination of the external input and 
the emotion state for a predetermined period and forgets the combination after the 
predetermined period has elapsed. 

The deep consciousness updating unit simulates growth of deep consciousness 

1 5 by increasing probabilities of state transitions to the emotion state of the spontaneous 
emotion unit when the external input or a state of interference of the combination 
corresponds to "encouragement" and decreasing the probabilities of state transitions 
when the external input or the state of interference corresponds to "suppression" when a 
frequency of combinations of an external input and an emotion state stored in the 

20 surface storage unit becomes greater than or equal to a prescribed value. 

This spontaneous emotion model device is constructed by extracting the 
spontaneous emotion unit and the parts relating to its growth from the above-described 
inspiration model device. Using this spontaneous emotion model device as a functional 
component makes it possible to add the functions of creation and growing of a 

25 spontaneous emotion to various application products. 
[4] 

An inspiration simulation method according to the invention causes a computer 
to execute the steps of: 

(a) preparing, in advance, as data, a plurality of emotion states obtained by 
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modeling human emotions and simulating creation of a human spontaneous emotion by 
causing the computer to repeatedly perform operations of state transitions between the 
emotion states according to an operation process representing a stochastic model of the 
Schrodinger equation; 

5 (b) simulating a human inspiration source that is influenced by sensibility by 

classifying externally collected knowledge data in such a manner that they are correlated 
with degrees of correlation with the emotion states and accumulating the knowledge 
data in a database on the computer; and 

(c) when an external input is received, simulating human conception by causing 
10 the computer to combine the external input with an emotion state and to search the 

database for related knowledge data using, as a search key, the combination or a state 
of interference produced by the combination. 

This inspiration simulation method corresponds to a method-category claim 
that describes the inspiration procedure that the inspiration model device of item [1] 
1 5 follows. 
[5] 

It is preferable that the inspiration simulation method according to the invention 
further includes the step of: 

(d) simulating growth of deep consciousness by causing the computer to 
20 increase probabilities of state transitions to the emotion state when the external input or 

the state of interference corresponds to "encouragement" and to decrease the state 
transition probabilities when the external input or the state of interference corresponds 
to "suppression" when the computer judges that a frequency of combinations of an 
external input and an emotion state is greater than or equal to a prescribed value. 
2 5 This inspiration simulation method corresponds to a method-category claim 

that describes the inspiration procedure that the inspiration model device of item [2] 
follows. 
[6] 

A spontaneous emotion simulation method according to the invention causes a 
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computer to execute the steps of: 

(A) preparing, in advance, as data, a plurality of emotion states obtained by 
modeling human emotions and simulating creation of a human spontaneous emotion by 
causing the computer to repeatedly perform operations of state transitions between the 

5 emotion states according to an operation process representing a stochastic model of the 
Schrbdinger equation; 

(B) causing the computer to capture, as an external input, a direct or indirect 
external reaction to an emotion state, and to store a combination of the external input 
and the emotion state for a predetermined period and forget the combination after the 

10 predetermined period has elapsed; and 

(C) simulating growth of deep consciousness by causing the computer to 
increase probabilities of state transitions to the emotion state when the external input or 
a state of interference of the combination corresponds to "encouragement" and to 
decrease the state transition probabilities when the external input or the state of 

1 5 interference corresponds to "suppression" when the computer judges that a frequency of 

combinations of an external input and an emotion state is greater than or equal to a 
prescribed value. 

This spontaneous emotion simulation method corresponds to a method- 
category claim that describes the procedure that the spontaneous emotion model device 
20 of item [3] follows. 
[7] 

A program according to the invention is a program which causes a computer to 
function as the spontaneous emotion unit, the knowledge database, and the conception 
unit that constitute the above-described inspiration model device. 

2 5 The above-described inspiration model device can be implemented on a 

computer by causing the computer to run this program. 
[8] 

Another program according to the invention is a program which causes a 
computer to function as the spontaneous emotion unit, the surface storage unit, and the 

1 1 
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deep consciousness updating unit that constitute the above-described spontaneous 
emotion model device. 

The above-described spontaneous emotion model device can be implemented 
on a computer by causing the computer to run this program. 

5 ^n^thejnvemjoji^ 

to a stochastic model of the Sc hr6ding er^eg . uatio n. This makes it possible to simulate a n 
emotional fluctuation having a 'pro per Jevel of uncm^^^ a brainstorm. 

In t h jg^ Jji^ k n o w|e d g e__ da t a that have , h£^^ E D al, I y,_ ,.a r e 

classifje,d,3Q as the degrees and 

10 are accumulated., _$uch„,dassificat^ accumulation makes iLQQSsible to„,simy|at^,,a 

human inspirati on source tha j t js ^ 

Further^ in the._ jn,vention, v ,„,a^ input (stimulus) „ as a trigger .for a 

brainstorm is combined with an emotion state. In the invention, knowledge dataware 

searched by using, as a search key, the combination or a state of interference that is 

1 5 prgdyced by the combjnation. As a result, the search range of t h e knowledge data is 

rgstricte^d emotLQH state. whereby an unexp ected. 

search result can be Qbtained that conforms to the emotion state, This Mlows„ t he -: 

conception unit to realize, m,a, ^ operation that is close to human 

mnceiaiorL 

20 As described above, th e invention makes it possib le t o construct a system 

capable of outputting a conception mmLLthMis close to. a jgajjLa&JQtQldd be obtained 

by a bram enormous searched |£tmQajxaLMfl^^ag£^ 

2 5 BRIEF DESCRIPTION OF THE DRA WINGS 

The above and other objects of the present invention will easily be understood 
by the following description and the accompanying drawings, in which: 

Fig. 1 is a block diagram of an inspiration model device (including a 
spontaneous emotion model device) according to an embodiment; 
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Fig. 2 shows an example of quantized fundamental emotions; 

Fig. 3 illustrates how state transitions occur between emotion states; and 

Fig. 4 illustrates a conception operation of an inspiration model device 1 1 . 



5 BEST MODE FOR CARRYING OUT THE INVENTION 

DESCRIPTIO N OF THE PREF ERRED EMBODIMENT 
An embodiment of the present invention will be hereinafter described with 
reference to the drawings. 

Fig. 1 is a block diagram of an inspiration model device 1 1 (including a 
1 0 spontaneous emotion model device) according to the embodiment. 

As shown in Fig. 1, the inspiration model device 11 is composed of a 
spontaneous emotion unit 12, a conception unit 13, a knowledge database 14, and an 
interface unit 17. The conception unit 13 is composed of a deep consciousness 
updating unit 1 5 and a surface storage unit 1 6. 

1 5 For example, a program may be formed by converting the operation of the 

inspiration model device 11 to program code. The inspiration model device 11 can be 
implemented on a computer by software by running this program on the computer. 
Alternatively, all or part of the inspiration model device 1 1 may be implemented by 
hardware. 

20 [Initial setting of spontaneous emotion unit 1 2] 

First, the initial setting of the spontaneous emotion unit 12 will be described. 
A developer of the spontaneous emotion unit 12 selects typical fundamental 
emotions of humans. Then, the developer determines quantization levels of the 
fundamental emotions by setting strength levels of the fundamental emotions. Fig. 2 

2 5 shows an example of fundamental emotions that have been determined in such a 

manner. 

The developer defines plural emotion states that would be experienced actually 
by humans by combining those quantized fundamental emotions. Each of those emotion 
states represents a complex, realistic emotion state that is a mixture of plural 
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fundamental emotions as exemplified by an emotion state of joy = 4, anger = 0, sorrow 
= 1 , affection = 5, hatred = 0, .... 

Each of the thus-defined emotion states resides as a coordinate position in a 
coordinate space (hereinafter referred to as "emotion space") having the fundamental 
5 emotions as axes. The human emotion can be modeled as a kind of quantum presence 
that moves in the emotion space by making transitions between emotion states. 

Next, the developer considers workings of fundamental emotions constituting 
each emotion state. For example, an emotion state having a strong hatred and a strong 
affection is very unstable because these fundamental emotions are opposite to each 
1 0 other. Therefore, it is highly probable that a transition to another, more stable emotion 
state occurs. 

Further, for example, it is highly probable that an emotion state having a strong 

anger makes a transition to an emotion state having sorrow because the strong anger 

may come to cause a wave of sorrow (or resignation). 
1 5 In this manner, the developer determines probabilities of existence of the 

respective emotion states by taking the interaction between the fundamental emotions 

into consideration and initially sets state transition probabilities that satisfy those 

probabilities of existence. 

To impart quantum-mechanical uncertainty to a brainstorm operation as a final 
20 target, it is necessary that the probability of existence of each emotion state be 

approximately equal to the square of a wave function y of a Schrbdinger equation. 

Adjustments for that purpose can be made by, for example, re-setting the quantization 

levels of the fundamental emotions, changing the constants of the Schrodinger equation, 

or re-setting the probabilities of existence themselves. 
25 Fig. 3 illustrates state transitions according to the thus-determined state 

transition probabilities. Fig. 3 shows how state transitions occur between emotion states 

A-C etc. according to state transition probabilities P0-P8. 

[Generation of knowledge database 1 4] 

Next, the generation of the knowledge database 14 will be described. 
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How the knowledge database 14 is generated by an SD method as an exemplary 
method will be described below. 

In the SD method, knowledge data of a sea etc. are presented to subjects and 
the subjects are requested to answer impressions of the knowledge data using 
5 evaluation measures of the fundamental emotions such as "pleasant to uninteresting" 
and "fearful to unfearful." On the basis of results obtained from plural subjects by using 
the SD method, the developer determines a spatial distribution of the impressions of 
each piece of knowledge data in the emotion space having the fundamental emotions as 
axes. The spatial distribution is divided into individual emotion states and sums are 
10 calculated for the respective emotion states, whereby the degrees of correlation between 
the knowledge data and the respective emotion states are obtained. 

The developer classifies the knowledge data into emotion states each showing a 
strong correlation and then correlates the knowledge data with each other. A knowledge 
database in which influence of sensibility is taken into consideration is completed by 
15 classifying the knowledge data into emotion states and correlating the knowledge data 
with each other. 

[Conception operation of inspiration model device 1 1] 

Fig. 4 illustrates the conception operation of the inspiration model device 1 1 . 

The conception operation of the inspiration model device 11 will be described 
20 below in order of step numbers shown in Fig. 4. 

Step SI: The spontaneous emotion unit 12 causes sequential state transitions 
between plural emotion states according to preset state transition probabilities. The 
processing of this step is according to a stochastic model of the Schrodinger equation 
and hence can be performed by using a wave function, Fourier transform, matrix 
2 5 mechanics, path integrals, creation/annihilation operators, operators, differential 
equations, exchange relationships, or some other known operation process. 

How a human spontaneous emotion is created can be simulated by causing 
sequential state transitions between emotion states in the above-described manner. 

Step S2: When receiving an external input from an operator, the surface storage 

1 5 
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unit 16 acquires a current emotion state from the spontaneous emotion unit 12 and 
generates a combination of the external input and the emotion state. The surface 
storage unit 16 keeps the combination stored for a prescribed period and forgets it after 
the period has elapsed. 

5 Then, the surface storage unit 16 generates a search key on the basis of the 

combination. At this step, selection can be made among the following search keys: 

(1) The combination of the external input and the emotion state is employed as 
a search key as it is. 

(2) A search key is generated by modifying the external input in accordance with 
10 a state of interference between the external input and the emotion state (for details, 

refer to the section of "Disclosure of the Invention"). 

(3) The state of interference between the external input and the emotion state is 
employed as a search key. More specifically, an emotion state showing a strong 
correlation with the external input is determined. Another emotion state is generated by " 

1 5 combining the determined emotion state with the current emotion state on the wave 
level. To perform such combining in a simplified manner, combination levels of 
respective fundamental emotions of both emotion states are determined according to 
interaction rules of the fundamental emotions. Another, resulting emotion state is 
employed as a search key. 

20 Step S3: The conception unit 13 inquires of the knowledge database 14 about 

the search key that was determined at step S2. First, the knowledge database 14 
restricts the range of a search using the emotion states according to the search key. 
Then, the knowledge database 14 searches for knowledge data that relate to the external 
input within the restricted search range. 

25 As a result of such an information search in response to an external input 

"flower," for example, search results "beautiful," "nice scent," and "young girl" will be 
obtained for a happy emotion state and search results "funeral," "ghost," and "strange 
scent" will be obtained for a gloomy emotion state. 

Step S4: The conception unit 13 outputs the search results and the current 
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emotion state. The interface unit 1 7 shown in Fig. 1 outputs (selects or generates) an 
audio output, a video output, or the like that reflects the search results and the current 
emotion state. 

Step S5: Usually, the conception operation of the inspiration model device 1 1 is 
5 completed by the execution of step S4. 

Step S5 is a conditional operation that is executed in the case where the 
frequency of combinations of an external input and an emotion state stored in the 
surface storage unit 16 has exceeded a prescribed value. In this case, the deep 
consciousness updating unit 1 5 judges whether the external input or the state of 
10 interference of the combination state corresponds to "encouragement" or "suppression." 

When it corresponds to "encouragement," the deep consciousness updating unit 
1 5 rewrites the settings of the spontaneous emotion unit 12 and thereby increases the 
probabilities of state transitions to the current emotion state. 

Conversely, when it corresponds to "suppression," the deep consciousness 
15 updating unit 15 rewrites the settings of the spontaneous emotion unit 12 and thereby 
decreases the probabilities of state transitions to the current emotion state. 

This operation of updating the spontaneous emotion unit 12 allows the 
spontaneous emotion unit 12 to grow in such a direction as to harmonize with external 
inputs. 

20 [Advantages etc. of embodiment] 

According to the embodiment, with the above-described operation, the search 
range of the knowledge database 14 can be restricted properly in accordance with the 
emotion state of the spontaneous emotion unit 12. As a result, an unexpected search 
result that conforms to an emotion state and has been influenced by a fluctuation of the 

25 emotion state can be obtained at high speed. 

Further, in this embodiment, the operation of step S5 can promote growth of 
(i.e., giving of a tendency to) the spontaneous emotion unit 1 2 in such a direction that it 
will harmonize with external inputs, which in turn makes it possible to realize, by 
simulation, a conception operation that is high in individuality and is even closer to 
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human conception. 

The invention can be practiced in other various forms without departing from its 
spirit and essential features. Therefore, the above-described embodiment is just an 
example in every point and should not be construed in a restrictive manner. The scope 
5 of the invention is defined by the claims and is not limited by the specification body at 
all, and encompasses all changes and modifications as equivalents of the claims. 

INDUSTRIAL APPLICABILITY 

In the i nv ention, s tate trans i t i ons ar e caused between e mot i on stat e s ac cording 

1 0 to a stochast i c mode l of the Schrodinger equation. This mak e s i t poss i b le to simul at e an 
emot i ona l f luctua ti o n hav i ng a proper le ve l o f u ncerta i nty to p fo duce a bra i nstorm. 

In—the i nv ention, kn o wledge da ta that hav e b ee n co lle cted e xt e rna ll y are 

classifie d so as to b e c o rrel a ted-wlt-h- t h e d e gr ee s of c o rrelatiof^- wlth e mot ion st at e s and 
ar e accumu l at e d. — Such c l a ssificatio n and accumulat i on mak e s it poss i bl e to simulate a 
1 5 human inspiration source that i s inf lu e nced by s e nsib il ity. 

Furth er, i n th e i nv ent4on, a n e xt e rna l in^u*-4s*lf nulus) as a tr i gge r fo r a 

kfainstor m is combine d w i th an e m otion-sta t e. — In the invem-lonT^nowled g e data are 
s e arched b y usi ng, as a s e arch key, the comb i nation or a s t at e of i nterferenc e that i s 
produce d by th e co mbi nat i on . — As a re su l t, th e s earch rang e of th e kno w ledge d at a i s 
20 r e str i ct e d i n accord an ce w i th a fluctuat i on of t he e mo tion state , wh e r eby-an-unexpected 
search resul t can b e obta i ned that c on forms to th e emotio n state. — This allo ws th e 
conc e pt i on unit to r e a li ze, i n a simul at e d mann e r, an op e rat i on that i s c l o se t o h uman 
conception. 

As d e scr ibed abo v e , th e inv e nt i on ma k es i t po s s i b le to const r uct a system 

2 5 eap ab le o f o ut p u t t ing a co nc e ption r e sult that i s cl os e to a r e su l t as wou l d b e o btained 
b y a bra i nstorm wh i l e se arch i n g a n e n or mo u s se a rch dlet-lon ary at high speed. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1 . An inspiration model device comprising: 

a spontaneous emotion unit that prepares, as data, a plurality of emotion states 
5 in advance, which is obtained by modeling human emotions, and simulates creation of a 
human spontaneous emotion by causing state transitions to occur repeatedly between 
said emotion states according to an operation process representing a stochastic model 
of the Schrodinger equation; 

a knowledge database that simulates a human inspiration source, which is 
10 influenced by sensibility, by classifying externally collected knowledge data depending 
on degrees of correlation with said emotion states and accumulating said knowledge 
data; and 

a conception unit that, when receiving an external input, simulates human 
conception by combining said external input with one of the emotion states of said 

1 5 spontaneous emotion unit and searching said knowledge database for related knowledge 

data using, as a search key, one of the combination and a state of interference produced 
by the combination. 

2. The inspiration model device according to claim 1, wherein said conception unit 
includes: 

20 a surface storage unit that stores the combination of said external input and the 

emotion state for a predetermined period and forgets the combination after said 
predetermined period has elapsed; and 

a deep consciousness updating unit that simulates growth of deep 
consciousness by increasing probabilities of state transitions to the emotion state 

2 5 of said spontaneous emotion unit when one of said external input and said state of 

interference corresponds to "encouragement" and 

decreasing said probabilities of state transitions when one of said external input 
and said state of interference corresponds to "suppression" 

when a frequency with which combinations of said external input and the 
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emotion^ state stored in said surface storage unit are occurred becomes greater than or 
equal to a prescribed value. 

3. A spontaneous emotion model device comprising: 

a spontaneous emotion unit that prepares, as data, a plurality of emotion states 
5 in advance, which is obtained by modeling human emotions, and simulates creation of a 
human spontaneous emotion by causing state transitions to occur repeatedly between 
said emotion states according to an operation process representing a stochastic model 
of the Schrodinger equation; 

a surface storage unit that captures, as an external input, a direct or indirect 
10 external reaction to one of said emotion states, and stores a combination of said 
external input and the emotion state for a predetermined period and forgets the 
combination after said predetermined period has elapsed; and 

a deep consciousness updating unit that simulates growth of deep 
consciousness by increasing probabilities of state transitions to the emotion state 

15 of said spontaneous emotion unit when one of said external input and a state of 
interference of the combination corresponds to "encouragement" and 

decreasing said probabilities of state transitions when one of said external input 
and said state of interference corresponds to "suppression" 

when a frequency with which combinations of said external input and the 
20 emotion state stored in said surface storage unit are occurred becomes greater than or 
equal to a prescribed value. 

4. An inspiration simulation method using a computer comprising the steps of: 
preparing, as data, a plurality of emotion states in advance, which is obtained by 

modeling human emotions, and simulating creation of a human spontaneous emotion by 
2 5 causing said computer to repeatedly perform operations of state transitions between 
said emotion states according to an operation process representing a stochastic model 
of the Schrodinger equation; 

simulating a human inspiration source, which is influenced by sensibility, by 
classifying externally collected knowledge data in such a manner that they are correlated 
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with degrees of correlation with said emotion states and accumulating said knowledge 
data in a database on said computer; and 

when an external input is received, simulating human conception by causing 
said computer to combine said external input with one of said emotion states and to 
5 search said database for related knowledge data using, as a search key, one of the 
combination and a state of interference produced by the combination. 

5. The inspiration simulation method according to claim 4, further comprising the 
step of simulating growth of deep consciousness by causing said computer 

to increase probabilities of state transitions to the emotion state when one of 
1 0 said external input and said state of interference corresponds to "encouragement" and 

to decrease said probabilities of state transitions when one of said external 
input and said state of interference corresponds to "suppression" 

when said computer judges that a frequency with which combinations of said 
external input and the emotion state are occurred is greater than or equal to a 

1 5 prescribed value. 

6. A spontaneous emotion simulation method using a computer comprising the 
steps of: 

preparing, as data, a plurality of emotion states in advance, which is obtained by 
modeling human emotions, and simulating creation of a human spontaneous emotion by 
20 causing said computer to repeatedly perform operations of state transitions between 
said emotion states according to an operation process representing a stochastic model 
of the Schrodinger equation; 

causing said computer to capture, as an external input, a direct or indirect 
external reaction to one of said emotion states, and to store a combination of said 

2 5 external input and the emotion state for a predetermined period and forget the 

combination after said predetermined period has elapsed; and 

simulating growth of deep consciousness by causing said computer 

to increase probabilities of state transitions to the emotion state when one of 

said external input and a state of interference of the combination corresponds to 
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"encouragement" and 

to decrease said probabilities of state transitions when one of said external 
input and said state of interference corresponds to "suppression" 

when said computer judges that a frequency with which combinations of said 
external input and the emotion state are occurred is greater than or equal to a 
prescribed value. 

7. A program which causes a computer to function as said spontaneous emotion 
unit, said knowledge database, and said conception unit recited in claim 1 or 2. JL 

8. A program which causes a com puter to function as s aid spon tarLeous_e motion 
unit, sai d knowledge database, and said conception unit recited in claim 2. 

9. A program which causes a computer to function as said spontaneous emotion 
unit, said surface storage unit, and said deep consciousness updating unit recited in 
claim 3. 
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ABSTRACT OF THE DISCLOSURE 
An inspiration model device according to the invention is provided with a 
spontaneous emotion unit, a knowledge database, and a conception unit. The 
spontaneous emotion unit prepares, as data, plural emotion states in advance, which are 
obtained by modeling human emotions, and causes state transitions to occur repeatedly 
between the emotion states according a stochastic model of the Schrodinger equation. 
The knowledge database simulates a human inspiration source that is influenced by 
sensibility by classifying externally collected knowledge data depending on the degrees 
of correlation with the emotion states, and accumulates the knowledge data. When 
receiving an external input, the conception unit simulates human conception by 
combining the external input with an emotion state of the spontaneous emotion unit and 
searching the knowledge database for related knowledge data using, as a search key, the 
combination or the like. 
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